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Harry Le Garver, Bue. Agr. Eng., U.S.D.A. 
Given before Rural Electrification Division, A.S.A.E. 
Ste Paul, Minnesota, June 22, 1939. 

Last year there was set up in the Bureau of Agricultural Engineering 
a research project in rural electrification. The project as planned was 
believed to be broad enough to include practical, every-day problems and al- 
So studies of a more fundamental nature, the results of which, it is hoped, 
will have sone influence upon the future use of electricity on farms. 

The project has as its objective a study of uses that will pay, or at 
least give promise of paying, their own way and perhaps also net a profit, 
keeping in mind the low-income farm. As the building of rural power lines 
reaches the less prosperous farmers, the problom of finding, or developing 
uses of cloctricity that aid in incroasing income gots more and more cxacting 
upon the investigator. Not only must cquipmont of a roadily adaptable and 
practical nature be developed, but studics must be made which will lay the 
foundation for developing cquipment for the future. 

We, who arc committed to carry on resoarch in rural electrification, 
have the responsibility of kocping a jump or two ahead of tho desires of 
farmers if mistakes arc to be avoided. This, wo have in part beon able to 
do. In fact, cloctrification is one of the few farm ontorpriscs in which 
research has kept apace with, if not ahead of development. Perhaps, the fact 
that there has becn so little backing up in rural clectrification is duc in 
part to the activities of rescarch agmeics. Whothcr or not rescarch will 


koop ahead in the future deponds on whether properly qualificd rescarch work~ 
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ors are provided in sufficicnt numbcrs to kccp pace with the oxtonsion of 
rural clectrification into new arcase 

In the Bureau's offort to reach its objective it has sct up several 
goals, tho first of which is to survey and collate informtion on research, 
both active and completed, on agricultural enterprises in which electricity 
plays a part. Second, to make case studics of actual farms in various parts 
of the country and by careful analysis, discover how the farm program may mke 
the uso of clectrical appliances profitable, or as a corollary to that study, 
a study of the appliances thomsclvces, to sec how thoy may be modificd or 
developed to fit into the present farm schedule in such a way as to make thom 
profitable to the farmer, kooping in mind always, safcty, convonicnco, beauty 
and the fact that we must conceom ourselves with the low-income farm. Third, 
aS previously stated, to study tho morc fundamental problems, such as those 
relating to the influcnco of clcectricity, light, heat and magnotism, and 
other associated phonomena upon plants and animals. 

We have been at this job only sinco last September and havo spent 
part of the intervening time in porfecting plans and organization for under- 
taking this ambitious program. Our first efforts wore bent in reaching the 
first goal. This wo havo partially dono and a start has beon made toward the 
second by making arrangomonts for cooperative studies with threo Agricultural 
Experiment Stations and starting case studics. The third is as yet mostly 
in the futurc. 

The now project offers something of a challenge. Early investigators, 
although concerned with the cconomics of rural clectrification, spent tho 


greater part of thoir time and offort developing new uses and revamping cxiste 
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ing equipment to operate with clectricity on farms reasonably able to ab- 
sorb the added expenscs. Even here all was not "frec wheeling". An 
now, with clectricity out there on the doorstep of folks, who, at some 
times of the year wonder from whence the next meal is to come, the problom 
is more puzzling than ever. Of if, porhaps, the larder may provide salt 
pork and sow belly, and where pellagra and other dictary disordors are ram- 
pant, cither through lack of funds or ignoranec, how do you and I fit into 
the picture? What assistance can wo give? The problem is in our laps. 

Let me go back to the first goal, which is to yield the subject mtter 
suggested by the title of this paper. Betwoon January and May of this year, 
wo have had mon, whom we borrowod from agricultural colleges, visit agri- 
cultural experiment stations and collect available data and publications 
on investigations and research in applications of clectricity in the poul- 
try and dairy industrics. These men talked to research workers in agricul- 
tural enginccring, poultry husbandry and dairying, and also to extension 
men, gathering from them not only facts about their studies, but statements 
of their expericneos in these studies which aro seldom published, but somo- 
times are of more valuo than tho actual data. It may be interesting to 
note here, that,from these conversations it was cvident that mon at tho 
same institution, intorosted in the same things wore frequently surprised 
at how much the other follow knew about his ficld, also how infrequently 
many of them pooled their interests and efforts in attempting to roach a 
solution to a problen. 

All too often, opinions sf individuals at the same institution were 


found to be diamotrically opposito. Occasionally data could be found to 
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substantiate both arguacnts. What was tho difficulty? To the outsider 
it lookcd as though the two had not put their heads together befero the 
exporinent started. As long as there is a difference of opinion concern- 
ing a problem that lends itself to solution, thore is a job for research 
mon, but a look at the Pield does not suggest a likelihood of rescarch men 
working thonsclves out of a job evon if they get together and plan their 
programs in such a way as to answer tho questions without so miuny if'ts, or 
loopholes: "Under the conditions of tho oxperiment results wore so and so", 

We must not conclude from this statement of diverse opinions that there 
is no agreoment on the part of investigators = there is - and lots of it, 
both on the results of experiments and also on research procedure. 

In many institutions two or more divisions get together in planning 
certain projects. This is a healthy, wnsclfish and profitable way to at» 
tack a problem. The prejudiced and jealous attitude taken by some depart- 
ments in plamning projects where clectricity is involved has loft the Agri- 
cultural Engincor "standing at the station when the train pulled out." 

Must he push himself into tho jan in ordor to get aboard? It sccms that 
way = at loast wntil he has convineed the other follow that he has some- 
thing to contribute. Fortunatoly, rural clectrification men have been able 
to win the confidenee of other divisions and have been accepted on cqual 
level as project diroctors at many stations. 

It would be impossible in the short spacc allotted to this paper to 
discuss each of tho several applications of clectricity in either of the 


poultry or dairy industries. Rcferencoe will be made only to those outstand- 
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ing applications and to statoments concerning thon. 

Barn Lighting: The one interesting thing about tho lighting of dairy 
barns, in fact, the lighting of all farm buildings aside from the home, is 
that at loast cight states are makine recommendations, while only two have 
done any rosearch, and their studies have been mostly in the use of ultra- 
violet radiation. Nobody knows just how much light is best for the dairy 
barn. We assume that it should be sufficicnt to cnable the worker to move 
about and perform his regular tasks officiontly. Is that all, we my ask? 
What cffect has light on the cow? Would a soothing light encourage her to 
yield her milk morg willingly? What kind of light is soothing to a cow? 
What, if any, physiological cffect does it have? 

Wiring: Types of wiring are also recommended without a rescarch back- 
ground. Several stations have made observations, but no formal rescarch 
project has been set up as revealed by the survey. One of the interosting 
things about wiring in particular is that nearly all of the stations are 
agroed that "B.X." or flexible metal-covered cables should be clininated 
fron farm building wiring. There is a sympathotic focling toward the fel- 
low who advocates non-notallic sheathod cable. 

Water Systems; No definite roscarch on water systems was reported, 
although many states report an ecxtonsive use of running water with drink- 
ing cups in thc barns. Only three, so far as our survey has been tabulat- 
ed, have shown any hesitancy about recommending drinking cups, and these 
do not recormond them because of the possibility of freezing and thus cause 


ing trouble. The cost is rather high for small dairics and especially so 
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when one cup is provided for each cow. Some states recommend one cuy for 
each two cows; while others believe that this practice is conducive to the 
Spread of diseases. 

Warming Drinkin; Water: Warming of water is definitely recommended 
by but four of the twenty-seven states visited. Six of the states feel 
that warming the eee has an advantage in that it prevents froczing and 
that this is porhaps its only advantage. 

Milking Machine; One application about which thoro is a great deal 
of controversy is the milking machine. Tho milking machine is used in prac- 
tically all of tho northern and in many of the southorn states sh gteoah 
The principal objection to the milking machino scoms to be that it is wm- 
sanitary, not so much in itsclf, but that it is frequcontly improperly eclcanod 
and storilized. Scvcral mon hold to the idea that it is responsible for 
the spread of mastitis, and that if it is used, it must bo uscd under good 
Supervision. In revicwing the statomonts brought in by the surveyors I 
find but one stato definitely recomicnding tho uso of the milking machine. 

Dairymon have a varicty of ideas as to the sizco of dairy herds neccs-= 
sary for profitable usc. The lowest numbor of cows suggested was cight to 
ten; while the highest was thirty. The majority of these giving an opinion 
on this ratter stated around fiftocn. Portable milkers may be considered 
as tomporary appliances and in most dairios, whore milking machines become 
a part of the regular dairy oquipment, pipco-line typos are instalicd. Stu-= 
dies mde on tho cnorgy roquironments of milking machines revealed that 


2.93 kwhr of clectrical cnergy were used por thousand pounds of milk draw 
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when the hord consisted of an average of 38.7 cowse In another test of 
five herds averaging 35 cows cach the onergy consuaption was 2.56 kwhr por 
cow per month, or 4.5 lwhr por thousand pounds of milk. 

Food Grinding and Mixing: Reports of the grinding and mixing of fecds 
on the farm showed that fow statcs recommend thom, and that thoy are really 
not being done very generally. Threo states havo had definite roscarch pro= 
jects on the problem. In New Ingland, both home grinding and custom grind- 
ing by traveling grindors are going out. Whero nixing is done the majority 
of it is done on the barn floor wth a shovel. Farners don't soo the ad- 
vantago of grinding unless it is ground fine and as a result hono grinding 
is very frequontly done too fine. Some states belicvo there is room for a 
lot of study on all kinds of focd preparation. 

Silo Filling: Mony statos are cutting silage, but hore, too, we seo 
a shift from corn and othor materials commonly uscd for silage to grass 
Sildgo. Whothor or not this is a fad remains to be scon. Tho part that 
the cutting of grass silago will have on the uso of olectrical powcr is 
problematical. Tho tendency is to rocormond the use of all-crop machines 
which chop, crush cr grind tho material as it is cut in the fiold and load 
it onto wagons, ready for clevating to the silo. Should this practico be» 
cone popular, thon a small motor with a drag-type clovator or similar device 
would be: satisfactory for filling the silo, and would probably be used to a 
considerable extont, becauso tho tractor would be busy in tho ficld. At 


the presont time jobs as heavy as silo filling are cone mostly with tractors. 


Onc dairy husbandman bclicves that we arc passing through a rovolution- 
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ary process in trying to prosorve hay crops. Drying, making silage of 
gross, chopping hay and so on, aro but staros in this rovolutionary pro- 
cess. There is also need for more knowledgo in the handling of molasses. 

Hay Choppinz: Hay chopping scoms to be losing out in some of the 
statese The greatest advantage in using chopped hay seoms tobe from the 
handling standpoint. It does increase consumption according to the belicf 
of sono, but grinding is too cxponsive and not worth the cost. The prac- 
tice of cutting may be justified in the caso of high-pricod hay or where 
hay may be very scarce, thon chopping is an advantage, as was the case dur- 
ing the drought of a fow years ago. Ono of the principal difficultics ase 
sociated with the chopping of hay is that of rotting rid of picces of iron 
and nails, which, as you well Imow, are the cause of considerable loss to 
dairymen. This is a real problem, as expressed by several states. Harrison 
of New York, belicves that the chopping of hay makes it loss palatablo, ose 
pecially timothy. He also comments that a cow has teoth for tho purpose 
of chewinsc and has lots of tine to chowe 

Hoy Hoists; There are differonces of opinion also on the use of fecd 
hondling cquipmeont, hoists, clevators and so on. The need for hoisting hay 
will decrease with an increased use of grass silage. Some believe that the 
cost of tho cloctric poworedrivon hay hoist is too great and farmers will 
not pay for it so long as thoy can hitch a team to the ond of a rope, but 
admit that hay hoists aro well likod where thoy are used. If the uso of 


the pickeup baler becomes nore popular it may have some influenee on the uso 


of hay hoisting devices. Not many foed clevators arc used, oxcopt in the 
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corn belt. 

Pasture Irrigation; Pasture irrigation is another application of cvi- 
Siderable interest to me. Very few of the states visitod had anything to 
Say about it. However, four of them have actully done some research and 
beliove it may be practiced profitably in cortain areas. Wisconsin doubled 
production oven in a humid yoar. Another state believes that it has cone 
sidcrable possibilitics. 

Electric Fence: We conc Bone the olectric fonce. Most of tho statos 
visited have clectric fences. Five of them arc raking definite recormonda- 
tions. The most useful place for the electric fencc, according to those re- 
ports, is in the control of pasture rotation, where it scems rapidly to be 
replacing other types of fonco. Ohio says that they gct more inquirics on 
eloctric fence than on any other clectrical appliance on the farm. A few 
dairynen use the devico in their barns to provont "gutter parking". 

Milk Cooling and Refrigeration: A great many things may be said about 
refrigeration; in fact I think more dairy husbandmen and agricultural ecn- 
gincers cxpressed their opinion on this than on any other application in 
the dairy industry. The trond in refrigcration is towards cormercial units 
and away from concrete tanks. Sixty to cighty-five per cont of farmers 
having clectricity in the Southern States use some type of mechanical re- 
frigcration. Most of the states recommend wet storages Wholesalers gencrale 
ly usc wet storage, while produccr-distributors use cither direct cxpan- 
sion or brine type acrators anc dry, walk-in storages. 


Not mny direct expansion acrators are used, but thero scems tc be 
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somo shift toward them. Thoy are uscd principally by producer-distributors 
and have ‘ vory definite place in the coolinz of nerning milk. An inter- 
esting fact about the ordinances of cortain statos with rospect to the uso 
of acrators is that oven noishborins cormmmitics sonctines require or pro- 
hibit the use cf acrators. This fact leads oxtension and dairymen to wone 
dor if there are not still sufficient probloms involvod to justify rescarch. 
This is truc not only of aerators but of the efficioncy of cooling tanks 
with agitators, loncths of coils and so one Patents sometimes dictate what 
shall be done and argumonts aro presented to justify the use of all kinds 
of equipment. It is difficult sometimes for us to sort out the points that 
really are cxperinental facts from thoso that arc statcnents designod to 
aid in making sales. 

Records kept in one state show an conergy consumption of 1.18 kwhr per 
hundrod pounds of milk in wot storage, and 2.5 kwhr per hundred pounds of 
milk when both acrators anc dry storage were uscoc. Milk cooled ower 
acrators and sold directly required 0.68 kwhr por hundred pounds. No data 
scom to have been presonted which show advantages of brine over "swoct 
water" or vico versa. liost of the acrators using one or the other do so 
becauso of the agpressivoness of the salesman of that arete 

As previously stated, most dairymon opened their hearts on this sube 
ject and with your pormission I should like to quote sone of then without 
mentioning thoir names; "The cooling of milk does not improve but nercly 
gids in retaining of quality." “If quality milk is not produced no anowt 


of rofrigcration will improve it." Anothcr statemont that was made may be 
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open to challenge, and that is, "Farmers produco quality milk to avoid pun- 
istment." If this is wholly truc, thon I confess I do not lmow the solu- 
tion. The statement is also made that "the promiun basis is not a satis- 
factory method of cncouraging farmers to produco high quality milk. It on- 
ly sets up a stondard for a trade aroa." This samo gontleman makes tho 
statement that “acrators are the cheose factories of the farm." 

Water Hoators and Storilizors: Water heaters and sterilizers are usual- 
ly spoken of as load builders. They are, however, not very much used and 
not very largely recormended by the extension forees of the various states 
visited. Many of the tion expressed an opinion that thero is a great neod 
for a practical, lowepricod stcrilizing unit. There is still somo question, 
however, as to tho best method of storilizing. Somo states require cheni- 
cal sterilization. In many parts of the country stcoam is relicd upon for 
this purposce Somo worl: is boing done with the “"stcrilo" lamp. Rogard- 
loss of how storilizing is done, thore has boon an oxprossion of desire for 
having it done quickly and easily. There is not much difference north, 
south, oast or wost on the storilizing situation. In some states houschold 
types of water heators are used for furnishing hot wator to the dairy, but 
in most of the larger dairics stoan boilers are used for this purpose. 

There is still a sreat deal of room for improvonent and cducatian. Ono 
problen that has boon oxprossoed more than any othor is that concerning a 
rubbor that will stand the hoat treatment necessary for stcrilizgation. This 


problem could probably best be worked out in cooperation with one of the 


chemical concerns manufacturing rubber tubing. 
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Separating and Churning: It was a surprise to me, having grown up on a 
farm where we did our ow separating and churninz, to find so many states 
where separating is almost a strange word. Many of the states visited had 
no report on thom. Only two states indicatod that they were used in any con- 
Siderable numbers, and five of the states visited said definitely that they 
were not used to any great extent. Tho statement was made in Minnesota that 
they are universal there; while in Wisconsin there are but few uscede Michigan 
states that about 30% of their dairy farms separate milk on the farne 

Churning is vory much in the same category. Michigan stated that 
1/10 of 1% of their farmers do thoir om churning; while Minnesota also says 
that churning is negligible. Four only, out of a class of 75 students of 
the University of Minnesota, reported buttoremaking at home. Wisconsin 
says that churns on the farm are rare. Ono extension man says that he has 
not secn a churn on a Now Jersey farm in ten years. Ponnsylvania farmers, 
on the other hanc, market about ono million pounds of butter annually. 

A desire is expressed for some research in sonic and supersonic vibra- 
tions in certain processes in the dairy industry. Sonic waves, I under- 
stand, have some influonco on the curd tension of milk. The suggestion is 
also mado that some cloctrical therapy on cows! udders may have a place on 
the dairy farm. 

Space and time do not pormit our going into a discussion of applica= 
tions of olectricity on tho poultry farm. But, in a general way wo may 
say that in the poultry industry as in the dairy industry there aro still 
many problons awaiting solution. We are, in a groat many cases, attompting 


to rebuild our equipmont on tho samo lines as thoso used with other forms 





“setae ip os bat iborin nee risen of 


par} . 









2 


peak oobi nie waite oi ‘ yet sath a Coen ee 










ee od we wd dtp 0 et Yid + ye saat sone ‘at vila « 
n Say mr 


see: tee aoe ts Neh ina wee hints t tte cole hes Te bas ato ys 






ae : 
ate aoamieees, lt bil a ne dy geodata oat ». Savane Jo net? ee ae As 
arn ) af hd i , 
‘ain “atten shes Ma Sak On oradiy eta ot ee wont iat , 
mv if e b porte wee ihe! bales ainda © ar ka ete be © sit “is ae: ines seat vats 


oo CY betta: for; biel iat ALOROBHO dimen wiih ek Bow) viet a + gabe ith .- 
+ bert * wt pit ‘ a ib ie 


fon one niinecnltt f Sule vt loeirts ee 
si te 2 ints BY BD, eax sie. & oe: tthe cha ‘0% secs wa. -thoiarta sgh 
; a ms a Ld wener* a * come -. a tshureanas aed parte id ature a “roe ae 


/ 


yacdy eet & ; 


| RE oe ages pos oss oa SL ore Dace we vik a aaqude sed =e 
” ee a tthe: anee eonony na ing, sR we sob a a % serait 9 00% ‘tt 
+ ean reba aa hasaietn 2. shaeeg een od 9 ei wont 5 sant alti at so 


aes coe 
| ed Senne 1” — a cs 


ate ; me 


ere: ef, ii 


serie slim erway t 








ee, wed - ? note >’ 






Per rm gyi ust ‘whe ta 






d =) i y esi a} i, ae uh ins 
: we Sankey & Sveit ye can. A re ttt winds ome 7 


e r ; ; | ate aad 
rameter 
, f “th ow Lae 


- 13 = 
of energy. 

One thing further that was very definitely pointed out by men at 
many of the stations visited, particularly the poultrymen- we must not 
delude ourselves into thinking that electricity may be credited for ad- 
vances made in many enterprises around the farm for which we rural elec- 
trificationists so frequently push out our chests. Good management plays 
a big part and the poultryman will tell you soe He will go so far as to 
tell you that by breeding, selection, choosing correct hatching dates, and 
with proper fced and care, he can make his hen lay when he wants jwst as 
well without lights as wth them. Opinions are changing about artificial 
lights giving hens more timc in which to eat, assuming that they will eat 
more and as a result be foreed to lay more. Poultrymen are beginning to 
believe that light has somo sort of stimulating cffect on the reproductive 
organs which causes tho hon to lay more and as a result of greatcr pro- 
duction she must cat more, It requires no difficult stretch of imagina- 
tion to beliove that similar stimulation can be effected by foods and caro. 
We are forced to the place where wo must prove that such stimulation can 
be done more effectively and cconomically by lighting than it can be done 
by other moms,.if our lighting of laying houscs is going to remain one 
of our strong sclling points in rural clectrification. Parallcl also with 
the dovelopment of clectric brooders has come a greater consciousness of 
proper caro and goncrally increased intclligonee in poultry management. 
Those have had their influence and wnless we as roscarch men, leaders in 


rural cloctrification, as we are frequently called, are suro of our 
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grounds, we arc in a vulnorablo spot. If too much is taken for granted, 
wo may some day find oursolvos “out on a limb". Ye may observe what 
John Jones is doing and writo a good story about how ho made olcctrici- 
ty pay by apolying it to a hive of beos,making life around thore so un- 
comftrtable ror slecping that oven the drones got out and helped mke honcy. 
Should it happon that Bill Brown's drones would rather crawl into some hol- 
low tree to slecp, the neighbor who hoars the story is going to doubt not 
only you, but John Joncs as well. 

Many years are required for the acceptance of new ideas and the 
adoption of new methods. Naturally, there is resistance to the purchase 
and use of new oquipment that requires changes in habits and idcase 
Electrification of the farm is no exception to this rule. Lot us look at 
one of Oscar Hocicr's pots = changing tho size and form of the cream can = 
and soc how difficult it would be to chonge its form. The numbor of 
monufacturers concerned with such a change reaches far beyond the one 
whaichwmakes tho can. Strainers, racks, truck bodics, washers, steriliz= 
ers ond refrigorators my all easily be affected. Oscar's problem, how- 
ever, would not necessarily chango the refrigerator but would make the 
presont domostic refrigerator suitable for storing cream. But somehow 1 
fool that wo must start from scratch and robuild in a groat many cascs, if 

we are to milo clectrification of tho farm a profitablo entorprise. 

We are, in our clectrification of farms, where the manufacturers 
of tractors have been for a long time. Man started out in tho dim past 


draggine a stick behind hin in cultivating his ground. After a time he 
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loarned how to hitch that stick behind an ox and then tho horso, and 
when he got his tractor he still hitched his cultivating tools behind it, 
which is about the way we are doing with somo of our clectrical cquip- 
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